We propose a mathematical model of the N-person Prisoner's Dilemma game in which the players possess an endogeneous time -dependent aspiration, and choose one of two available strategies: cooperate or defect. We discuss solutions for various classes of transition functions determining the strategy choice. Long time asyptotic behavior of the model (continuous dynamical system) is studied by solving explicitly an equation which determines the equilibrium states of the system. In general, for wide classes of the transition functions determining the agent's behavior, the long run asymptotic level of (partial) cooperation decreases with increasing N. We also find interesting cases of multiple equilibria for various group sizes.
